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descriptions, and are difficult to find, especially as one is 
so unaccustomed to this method. Under each genus and 
species the geographical area is given, and in most cases 
pretty fully ; but most of the numerous discoveries in 
tropical Australia since the publication of the “ Genera 
Plantarum” have been overlooked: we allude to those 
already published in the “Flora Australiensis,” Other 
little slips of this sort occur. For instance,‘ there is a 
species of Berberis in Abyssinia. 

Dr. Hooker has contributed largely to this volume, and 
the following botanists have assisted Dr. M. T. Masters, 
Malvacetz, &c.; Mr. W. P. Hiem, Sapindacea, &c. ; 
Prof. W, T. T, Dyer, Dipterocarpcce, &c. ; Prof. Lawson, 
Ampelidea, &c. ; Mr. A. W. Bennett,, Pofygaka; Dr. 
Anderson, Guttiferce j and Dr. T. Thomson and Mr. M. 
P. Edgeworth were also associated with Dr. Hooker in 
the elaboration of certain orders. A comparison of the 
work of the different contributors brings out the defects of 
some rather strongly, But it would obviously be unfair to 
single them out, because they have not done quite so well 
as the best. 

This is a good solid instalment towards a portable flora 
of India; and with so numerous a staff of botanists, well 
qualified for the task, we may confidently hope that the 
work will proceed with tolerable rapidity. True, the first 
part of this volume appeared in 1872, but we anticipate a 
better rate of progress for future volumes. 


OUR BOOK SHELF 

Proceedings of the London Mathematical Society. Vol. V. 

150 pp. (London : Hodgson, Gough Square, 1875.) 

Former volumes of these Proceedings have embraced 
the Transactions of two and even of three sessions ; this 
contains the Transactions of one session only ; hence the 
smallness of the volume. The longest paper in it is a 
valuable geometrical memoir, by Dr, Hirst, “ On the cor¬ 
relation of two planes.” When the points and right 
lines of two planes are so associated that to each point in 
one of the planes and to each line passing through that 
point, respectively correspond, in the other plane, one line 
and one point in that line, then a correlation is said to be 
established between the two planes. The author indicates 
in a note how his results are also all applicable to the 
case of two homographic planes. 

Prof. Cayley contributes papers on Steiner’s Surface 
and on certain constructions for bicircular quartics. 
Lord Rayleigh has a note “ On the numerical calcu¬ 
lation of the roots of fluctuating functions.” Mr. 
J. W. L. Glaisher writes “On the transformation of 
continued products into continued fractions.” Mr. C. 
J. Monro has a note “ On the inversion of Bernoulli’s 
theorem in probabilities.” Mr. Samuel Roberts also 
contributes a note “ On the expression of the length of 
the arc of a Cartesian by elliptic functions," and “ Th'e 
parallel surfaces of developables and curves of double 
curvature ; ” Mr. Spottiswoode has a paper “ On the 
contact of quartics with other surfaces ; ” and Mr. H. 
M. Taylor “ On inversion with special reference to the 
inversion of an anchor-ring or torus.” Interesting papers 
of a more elementary character are contributed by Mr. 
J. Griffiths “ On the Cartesian equation of the circle 
which cuts three given circles at given angles,” and “ On 
a remarkable relation between the difference of two 
Fagnanian arcs of an ellipse of eccentricity e, and that 
of two corresponding arcs of a hyperbola of eccentricity 

I:” and by Prof. Wolstenholme “ On another system of 

e 

Puristic Equations,” 


So far we have cited those memoirs only which treat of 
pure mathematics. There are, besides, papers by Mr. 
Rohrs, “ On spherical and cylindric motion in viscous 
fluid; ” by Mr. Routh, “ On stability of a dynamical 
system with two independent motions,” and “On small 
oscillations to any degree of approximation ; ” by Prof. 
Clifford, “ On graphic representation of the harmonic 
components of a periodic motion by Prof. Crofton, 
“ A method of treating the kinematical question of the 
most general displacement of a solid in space ; ” by Mr. 
Merrifield, “ On the determination of the form, of the 
dome of uniform stress.” 

Here is, as usual, sufficient variety for differing tastes 
dished up by the most advanced mathematicians in this 
country ; other names also occur as contributories of com¬ 
munications, though their communications do not appear 
in this volume, notably those of Professors Sylvester, 
H. J, S. Smith, and J. Clerk-Maxwell. Further, a com¬ 
munication by Mr. A. J. Ellis, we are informed, took the 
shape of a separate pamphlet, entitled “ Algebra iden¬ 
tified with Geometry.” This pamphlet arose out of Mr. 
Ellis’s connection with the Association for the Improve¬ 
ment of Geometrical Teaching, and copies were kindly 
presented by him to the members of the two societies. 
It is procurable at the above-named publishers of the 
Mathematical Society’s Proceedings. 

Fiji: our New Province in the. South Seas. By J. H. 

De Ricci, F.R.G.S. With two Maps. (London : Stan¬ 
ford, 1875.) 

Mr. De Ricci’S bookhas the appearance of having been put 
together hastily, to catch the mild and short-lived excite¬ 
ment connected with the annexation of Fiji. A large pro¬ 
portion of it consists of extracts from other works thrown 
together without much attempt at systematic arrangement; 
the result is a somewhat undigested mass of facts and 
figures about Fiji. Still, the book does contain a great 
deal of useful and interesting information, and will give 
its readers a very fair idea of the history and the physical 
and social condition of our most recent annexation. The 
information given may be regarded as trustworthy, as it 
is taken from the works of Wilkes and Seemann, and from 
various official documents. Appended are lists of the 
native names of timber-trees and of the fauna ; but very 
much more valuable is the long systematic list of all the 
Fijian plants at present known, compiled partly from 
previous writers and partly from the author’s own obser¬ 
vations. The two maps add to the value of the work— 
one of the Fiji Archipelago, and the other showing the 
position of the colony in reference to America, Asia, and 
Australia. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsiblefor opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of rejected manuscripts. 
No notice is taken op anonymous communications .] 

Geology in America 

I AM somewhat chagrined to find that I appear to you (vol. xi. p. 
381) to say that the Geological Survey of Great Britain is espe¬ 
cially to blame for the diminution of interest in geology in the 
country that has done the most for its advancement. My remarks 
were taken down by a reporter, and X have not seen them in print. 
The point I sought to make was to the effect that in all matters 
relating to geology, Massachusetts could not do better than to 
follow the lead of the British Survey. The only question to be 
considered was whether it was not open to criticism from an 
educational point of view. On this matter I expressed no indi¬ 
vidual opinion, but only restated doubts that 1 had heard ex¬ 
pressed by more than one of your own masters in the science. 
I feel that geological science owes so much to your noble 
Survey, that none of its students should subject it to hasty 
criticism. If it is to have its methods questioned, it should be 
done by some one far better acquainted with its ways than any 
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person from another country is likely to be. It seems to me, 
however, that the diminution in the number of geologists, com¬ 
pared with the students of other sciences, if not in absolute 
number, is clear on simple inspection of the field. ^ It is true 
not only of Great Britain, but of France and America as well. 
Of mining engineers there is, I believe, a great plenty ; but of 
men who are trained in field work, who can be trusted to unravel 
a set of rocks, or who care for the science as a science, and not 
as a means of winning a living, there are far too few. 

A year ago I had to organise a geological survey in the State 
of Kentucky. 1 needed three topographers and three assistant 
geologists who could stand alone. I picked my topographers 
from over a hundred competent applicants ; I should have 
searched in vain for months for two of my geologists, had it not 
been that the suspension of the Missouri Survey gave me trained 
men. But for this I should have been driven to Germany, that 
inexhaustible reservoir of trained men, for my helpers. In 
our schools it is still worse : geology is taught in the air, not on 
the earth. The student never gets into the field for practical 
work, and ,the science remains for him a thing of names and 
shadows. With the hope of doing something to remedy these 
evils, there is to be a Summer School of Geology, intended for 
teachers of geology and those who propose to make special 
workers in the science, taught in connection with the work of 
the Kentucky Geological Survey ; it will be, in fact, though 
taught in Kentucky for the present, the Harvard Summer Term 
in Geology, all the instructors in that department from this Uni¬ 
versity taking a part in its work. Eight or more of the assistants 
of the Kentucky Survey will also be employed as instructors. 
Already over one hundred persons have applied for admission to 
the school, but the number will be limited to thirty : this list 
now includes twenty-five teachers of schools of academic grade, 
and five graduates of colleges who propose to become geologists. 
As the school will be placed in a camp, it will be possible, if it 
succeeds, to establish it in a new region each year, so that 
teachers attending for, say, three years in succession, may get 
a fair notion of our rocks, and, what is better, learn how to 
do field work. I believe that the novelty of the life, the 
freedom and fresh air, will make it possible for teachers to use 
their vacation time in study without damage. I am not without 
hope that in this way teachers may be trained to their work, and 
beginners provided with that practical introduction to geology 
which it is now so hard to obtain. N. S. S HALER 

Harvard University, April 18 

[We append the programme of the Summer School of Geology 
referred to by Prof. Shaler, in the hope that something similar 
may be inaugurated here.] 

Harvard University. 

Summer Instruction in Geology , 1875 

In order to furnish an opportunity for teachers in natural 
science and special students in Geology to become acquainted 
with the methods of practical work in that science, a Summer 
School of Geology will be established, during the months of July 
and August, at a camp near Cumberland Gap, in the State of 
Kentucky. This place has been chosen on account of the 
eminent advantages it offers for the study of a great section of 
the American Palaeozoic rocks, and of the structure of the Appa¬ 
lachian Mountains, and on account of the co-operation of the 
Kentucky Geological Survey which is promised in a letter from 
the Governor of that State to the President of the University. 
It is also a very healthy region. 

The special object of this school will be to teach students to 
observe, but instruction will be provided in Physical Geology, 
Historical Geology and Palaeontology, Chemical Geology, and 
Topographical Engineering, as far as these subjects are connected 
with geological work. The instruction will be necessarily in¬ 
complete, and will be expressly directed to the elucidation of the 
problems furnished by the area to be explored. The co-opera¬ 
tion of six well-qualified instructors has already been secured, 
and a number of other able geologists have promised their pre¬ 
sence and their aid in teaching. Some instruction in the zoology 
and botany of the neighbouring region will probably be given to 
those who desire to receive it. Certificates of attendance will 
be given at the end of the time. The number of students will 
be limited to thirty, and men only will be accepted. No pre¬ 
vious knowledge of the science is required, but only graduates of 
colleges, teachers, or other persons who can give evidence of 
maturity and some training can be admitted. 

Persons wishing to join, the school should at once address 


J. W. Harris, Secretary of Harvard College, Cambridge, Mass. 
Before their enrolment they will be required to pay the fee of 
fifty dollars for tuition, use of tents and camp equipage, and 
transportation about camp. In case anyone is prevented from 
joining the school by illness this fee will be remitted, provided 
the notice thereof is given before June 15. They will also be 
required to pay weekly in advance the estimate for subsistence 
and camp servants (which is not expected to exceed three dollars 
per person). 

Persons joining the school from the west will report themselves 
on June 24 and June 30, at the terminal station on the Lebanon 
Branch of the Louisville and Nashville Railroad. Those joining 
from the east will be met at a station hereafter to be designated 
on the East Tennessee Railroad, on June 26 or July 1. Persons 
unable to join on these days should notify the chief of camp, 
Mr. John R. Proctor, Lexington, Ky., who will arrange for their 
transportation to camp. 

All students are expected to provide themselves with the fol¬ 
lowing articles :—Two blankets, a pocket magnifying-glass, a 
pocket compass ; Dana’s “ Manual of Geology,” revised edition 
(1874), and Lyell’s “Principles of Geology.” Suitable note¬ 
books will be provided at cost. Students should also provide 
themselves with two suits of old clothes, flannel shirts, and stout 
boots. The total amount of baggage should not exceed seventy- 
five pounds for each person. A11 effort will be made to secure a 
reduction of fares on the railroads leading to the camp. 


The Attraction and Repulsion caused by the Radiation 
of Heat 

Will you allow me to say a few words in reference to the 
report of Mr. Crookes’s paper which appeared in Nature, vol. 
xi. p. 494. Apparently Mr. Crookes does not understand the 
nature of the forces which I have shown to result from the com¬ 
munication of heat between a gas and a surface; otherwise he 
would not bring forward as conclusive against the supposition 
that the phenomena which he has discovered are due to these 
forces, experiments which show entirely the other way. As I 
have previously explained, it follows as a direct result of the 
kinetic theory of gas, that if such forces as I have supposed exist 
for a certain tension of the gas surrounding the surface, they will 
not be diminished by diminishing the tension of the gas ; and 
consequently no amount of pumping would destroy such forces 
where they once existed. Whereas the smaller the tension of 
the gas the freer the surface will be to move, and the less its 
motion would be opposed by convection currents ; hence, on the 
supposition that the motion is due to these forces, the only effect 
of improving the vacuum would be to intensify the action. An , 
this being the case, it is clear that Mr. Crookes’s experiments, in 
which he finds that the action still remains in the most perfect 
vacuum which he has obtained, tend to support and not to upset 
my conclusion that the actions are due to these forces. The fact 
that Mr. Crookes finds it impossible to conceive this only shows,, 
as I have said, that he does not comprehend the nature of the 
forces ; for it certainly presents no greater difficulty than the fact 
that the velocity of sound is independent of the tension of the 
gas through which it is transmitted. 

Mr. Crookes still appears to think that I attribute these forces 
solely to the presence of condensable vapour. It is true that the 
title of my first paper might have led him into this error had he 
read no further; but both in that paper and in a letter to the 
Philosophical Magazine for November 1874 it is clearly shown 
that this is not the case. 

I am in hopes that ere long we may hear something on this 
subject from Prof. Maxwell, who probably knows more about, 
the kinetic theory of gases than anyone else. If I am right, these 
experiments afford a direct proof of the truth of this theory ; and 
as far as I know, this is the only direct proof that has ever been 
obtained. I do not mean to say that this is the most conclusive 
proof, but the most direct, or, to quote a remark of Dr. Balfour 
Stewart, “ These experiments stand in much the same relation 
to the kinetic theory of gases that Foucault’s pendulum occupied 
with regard to the rotation of the earth.” No one can admire 
more than I do the experimental skill with which Mr. Crookes 
has brought the phenomena to light; nor can I see, should it 
turn out as I maintain, that they have led to the discovery of a 
law of nature, that this will detract from their importance, even 
if they lose somewhat in general interest from the breaking up 
of the halo of mystery with which they have hitherto been sur¬ 
rounded. Osborne Reynolds 

Owens College, Manchester 
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